Rok from Bacillus subtilis is an abundant DNA binding protein similar in function to H-NS-21 like proteins found in many proteobacteria. Rok binds across the genome with a 22 preference for A/T rich DNA. Such DNA often contains genes of foreign origin that are 23 silenced due to Rok binding. Rok also has been implied in global organization of the B. 24 subtilis genome. However, how Rok binds to DNA and how it represses transcription is 25 unclear. Also, it is unknown whether Rok-mediated gene repression can be induced or 26 relieved following changes in physico-chemical conditions, as noted for H-NS-like proteins. 27
Introduction 37
The bacterial genome, like that of eukaryotic cells, is both functionally organized 38 and compactly folded. Nevertheless, genes need to be accessible for the transcription 39 machinery or need to be made accessible if environmental conditions so require: the 40 nucleoid is dynamically organized and re-organized [1, 2] . Many factors contribute to the 41 compact shape of the nucleoid, including DNA supercoiling, macromolecular crowding and 42 nucleoid-associated proteins (NAPs) [3] [4] [5] . The Histone-like nucleoid structuring protein 43 flexible linker region [7, [9] [10] [11] [12] . Due to their ability to dimerize and oligomerize, these 58 suggested to be important for the function of these proteins in gene silencing. To probe 86 whether Rok, like H-NS family proteins, exhibits DNA stiffening activity (reflecting the 87 formation of a protein filament along DNA) or not, we investigated the effect of Rok binding 88 on the conformation of DNA by using Tethered Particle Motion (TPM) [27, 28] . Here, the 89 Root Mean Square displacement (RMS) of a bead (exhibiting thermal motion) at the 90 extremity of a DNA substrate attached to a glass surface, gives a readout of DNA 91 conformation. If a protein stiffens DNA, the RMS will increase following the binding of 92 proteins. If a protein softens, bends, or bridges DNA, a reduction in RMS will take place. 93
We investigated the interaction between Rok and an AT-rich (32%GC) DNA substrate, 94 which we used earlier in studies of the DNA-binding properties of H-NS [21] and MvaT 95 [22] . We determined the effect of Rok on DNA conformation by titration from 0-10 nM 96 (Figure 1c ). 102
The fact that compaction occurs at low protein concentration and that the structural transition is abrupt is suggestive of cooperative behavior. The reduction in RMS can be 104 attributed either to DNA bending as observed for HU ( Figure 1c can live at different temperatures and pH conditions. Therefore, we investigated the effect 202 of temperature on DNA bridging efficiency. An increase in temperature from 25 º C to 37 203 º C has no significant effect on the DNA bridging activity of Rok (figure 3c). Next, we also 204 investigated the effect of pH. Across a range from 6 to 10, pH has no effect on the DNA 205 
